Aestival dormancy in the cabbage moth Mamestra brassicae L. (Lepidoptera: Noctuidae) : 1. Adaptive significance of variability of two traits: Day length thresholds triggering aestival dormancy and duration of aestival dormancy.
A highly specific recognition system, capable of "foreseeing" and distinguishing between two critical points in time, exists in Mamestra brassicae (Lepidoptera: Noctuidae). Both points in time, the onset of a drought period and the end of the growth season, require different growth patterns of the pupae. In order to minimize the likelihood of weather-induced mortality and to maximize fitness, individuals of M. brassicae must enter aestival dormancy or hibernal diapause, respectively, before the onset of drought or frost. This study is primarily concerned with aestival dormancy. Normally, the pupal period of dormancy-free developing individuals amounts to approximately 20 to 30 days. A modified pupal period of approximately 35 to 80 days is defined as aestival dormancy. The onset of aestival dormancy is triggered by day lengths exceeding an innate individaul-specific threshold. The results reported in this paper indicate that the photoperiodic response curve represents largely the genetic variability within a population with respect to the thresholds triggering aestival dormancy. This variability in thresholds is considered to reflect the frequency of correlation of a distinct day length with a certain onset of drought period in the past. Furthermore, the innate thresholds are characterized by a temperature dependent norm of reaction. Our results also indicate, that a strong genetical component is involved in variability of duration of the pupal period. This variability in duration of aestivation reflects the frequency of drought periods of a certain length in the past. The adaptive significance of both the variation in day length thresholds and duration of aestival dormancy is discussed with respect to the number of generations per season, and the synchronization of the individual life cycles with the seasonal changing environmental conditions.